Construction of transcriptional and translational lacZ gene reporter plasmids for use in Streptococcus mutans.
Reporter genes have become standard genetic tools used to evaluate either the transcriptional or the translational activity associated with genes of interest, whose products cannot be easily assayed. The lacZ gene from Escherichia coli has been used very effectively to quantify such regulated activities in many different organisms. This report describes the construction of a pair of plasmids that may be used for either transcriptional or translational lacZ gene fusions in Streptococcus mutans. The translational E. coli beta-galactosidase gene (lacZ) fusion plasmid, pALH109, as well as the transcriptional lacZ gene fusion plasmid, pALH122, have been used successfully in S. mutans to measure the activity of various PTS genes. Both plasmids employ fusions with the E. coli lacZ gene that can be easily quantified using standard O-nitrophenyl-beta-D-galactopyranoside (ONPG) based enzyme assays or the more sensitive fluorometric assays using 4-methyl-umbelliferyl beta-D-galactopyranoside (MUG) as the enzyme substrate. Currently, there has been only one other report of the use of lacZ as a gene reporter in S. mutans. The plasmids described in this paper will provide new tools and techniques for the analysis of S. mutans gene regulation. In addition, we have compiled the complete nucleotide sequences of these gene reporter plasmids.